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ABSTRACT 

Meteorological data gathered for 
the launching of Aerobee NASA 4,82 GG 
are presented for the National Aero- 
nautics  and Space Administration and 
for  b a l l i s t i c  studies .  The data ap- 
pear, along wi th  calculated b a l l i s t i c  
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IN" RODU CTI ON 

Aerobee NASA 4,82  GG was launched by Naval Ordnance Missile Test 
Fac i l i ty  personnel, White Sands Missile Range, New Mexico, at  0330 hours MST, 
11 August 1964, 

Meteorological data used i n  conjunction with theoret ical  calculations 
t o  predict  rocket impact were collected by the Meteorological Support Divi- 
sion, U. S. Army Electronics Research and Development Activity, White Sands 
Missile Range, New Mexico, 

DISCUSS1 ON 

Wind data fo r  the first 4,000 feet above the surface were obtained 
from a Double-Theodolite Wind Velocity Computer System [l], 
released a t  t h e  launch s i t e  were observed and tracked fran a 2,000-foot 
baseline. Continuous angular data were transmitted from two e l ec t r i ca l ly  
instrumented theodolites t o  a computer where the data were reduced t o  ob- 
t a i n  a velocity-vs-height relationship, The cunputer output drives two 
recorders which trace north-south and east-west components on a special ly  
designed wind velocity canputer b a l l i s t i c  chart ,  I t  i s  possible t o  read 
d i rec t ly  from the chart both the mean wind canponent values and the mean 
b a l l i s t i c  wind canponents i n  the various b a l l i s t i c  layers,  

Balloons 

Temperature, pressure and humidity data, along w i t h  upper wind data 
from 4,000 t o  approximately 75,000 feet  above the surface , were obtaineq 
from standard rawinsonde operationse 

fran vert ical  cross sections by the equal-area method, 

I 

Mean wind component values i n  each b a l l i s t i c  zone were determined 

Data appearing i n  Appendix D a re  based on the E. Le Walter [ 2 ]  theory. 
The llPredicted Impactv1 includes, where applicable, an adjustment of impact 
based on the axperience o f  t h e  impact predictor and the forecast of f i r i ng  
time wind conditions, 

[I.] , Vouble-Theodolite Wind Velocity Computer," UNCLASSIFIED, U,  S ,  
Amy Signal Wsenrch and Development Laboratory, Fort Monmouth, New Jersey, 
July 1959, 

[2 ]  , Walter, E, L, , *Wx-Varirble Ballistic Model for Rocket," 
Mimile Meteorology Pivirion, U, S, Amy Signal Mirrile Support A K O ~ W ,  
Whit. S a d 8  Mirsile R M ~ ,  NOW M O X ~ C O ,  June 1942, 
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APPENDIX A 

CALCULATED ROCKET PERFORMANCE VALUES 

AEROBEE NASA 4.82 GG 

PAY LOAD 30 1.5 POUNDS* 

UNIT WIND EFFECT Surface t o  2,000 Feet 2.44 Miles/MPH (3) 
2,000 t o  100,000 Feet 4.39 MilesDPH 

TOWER TILT EFFECT 17.95 Miles/Degree 

BURNOUT: 

Velocity 
A 1  ti t u  de 
Time 

PEAK: 

Al t i tude  
Time 

5,690 Feet/Second 
124,555 Feet MSL 

51.8 Seconds 

115.3 Miles MSL 
228 Seconds 

TOTAL TIME <OF FLIQlT 427 Seconds 

CORIOLIS EFFECT (West) 5.15 Miles 

*Includes Nosecone Weight 

(3) An empirical cor rec t ion  has been made t o  t h e  u n i t  
wind e f f e c t  from 143 t o  2,000 f e e t .  
determined from s t a t i s t i c a l  s tud ie s .  9 

This co r rec t ion  w a s  

Dunaway, G. L . ,  "An Empirical Technique f o r  Improving 
Aerobee-Hi Impact Predic t ions  ,'I Meteorological Support 
Division, U. S.  Amy Elec t ronics  Research and Develop- 
ment Activity,  White Sands Missile Range, New Mexico, 
May 1964. 
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APPENDIX A 

TABLE A-II 

TABLE OF BALLISTIC FACTORS 

AEROBEE NASA 4.82 GG 

HEIGHT INTERVAL 
FEET 

143 - 200 

200 - 300 

300 - 400 

400 - 600 

600 - 800 

800 - 1,000 

1,000 - 1,200 

1,200 - 1,400 

1,400 - 1,600 

1,600 - 1,800 

1,800 - 2,000 

2,000 - 3,000 

3,000 - 4,000 

4,000 - 5,000 

BALLISTIC HEIQIT INTERVAL 
FACTOR FEET 

.loo 

.130 

0 102 

0 150 

.078 

0 012 

018 

013 

0 012 

,011 

0 010 

052 

.040 

0 022 

5,000 - 10,000 

10,000 - 15,000 

15,000 - 20,000 

20,000 - 25,000 

25,000 - 30,000 

30,000 - 35,000 

35,000 - 40,000 

40,000 - 45,000 

45,000 - 50,000 

50,000 - 60,000 

60,000 - 70,000 

70,000 - 80,000 

80,000 - 90,000 

90,000 - 100,000 

BALLISTEC 
FACTOR 

,078 

e 042 

.030 

0 020 

.017 

0 010 

0 010 

006 

0 009 

.010 

., 007 

006 

6 003 

D 002 

5 



APPENDIX B 

ANEMOMETER RECORDINGS OF WIND SPEED AND DIRECTION 

AND - 
PILOT-BALLO@J-MEASURED WIND DATA FOR4 143 TO 4,000 FEET 

TABLES - PAGE - 
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APPENDIX B 

TABLE B-I 

ANEMOMETER RECORDINGS OF WIND SPEED AND DIRECTION 

AEROBEE NASA 4.82 GG 

TIME 
(MINUTES) 

T - 15 

T - 10 

T -  5 

T -  TIME 

T +  5 

T + 10 

T +  15 

WIND SPEED 
(KNOTS) 

5.0 

4 .5  

3.5 

4 .0  

5 . 0  

5 . 0  

DIRECTION 
[DEGREES) 

130 

140 

136 

145 

142 

128 

134 

NO'E: Wind speeds and direct ions  are 5-minute 
averages centered a t  indicated times. 
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APPENDIX B - 

143 - 250 

TABLE B-If 

9.0s 2.OW 

PI LOT-BALt00N-MEASURED WIND DATA 

AEROBEE NASA 4,82 GG 

MEAN WIND CdMPONENTS FOR BALLISTIC ZONES IN MIIES 'PER HOUR 

DOUBLE-THEODOLITE ME'IFlbp - 

I 2353 
1 

LAYERS I N  FEET I N-§ I E-W 
I I 

I 400 - 600 114 .5  I 8,s 
I I 

600 - 800 14.0 9.0 

2 1 3  1 4  

0009 ' I 0029 I 0058 1 

1;; 1 :: N-S 1 :: N-S E-W 1 
0.5s 2.5W 1.0s 0.5W 0,5S 1.5E 

1 , O N  1.ON 2.OW 

3.0 ~ 5.5 1,5 3 , s  2.5 3.5, I 

6.0 6,5 1.5 3.0 4.0 4 .5  

9.5 I 7,s [ 1.0s I 4,O I 2 , s  I 4.0 
I I I I I 

9.0 I 9.0 I 200 I 505 t 1,5s I 2.0 I 

6.0 I 3.0 I 6.5 I 4,s I 1.5 I 3.5 I 
I I -  1-- 1 1  

1 ,o  1 ,o  

* 

9 



APPENDIX B - f -  

TABIE B - I 1  (Cont) 

PILUI'-BALLOON-MFiASURED WIND DATA 

AEROBEE NASA 4 . 8 2  CC, 

MEAN WIND COMPONENTS FOR BALLISTIC ZONES IN MIUS'PER HOUR 

DUlBLE-'RIEODOLITE "ITIOD 

RELEASE NR 5 6 7 8 

1,600 - 2,000 2,OS 0.5 1.5s 3.0 0.5 5.0 1,s 6.5 
I 

2,000 2,500 2.5 1.0 2,s 2.5 0.5 4 ,o  1.5 3.5 

,2,500 9 3,000 0.5 3.0 1.5 1.0 1.0 3.5 1.5 1.5 

, 3,000 - 3,500 2.5N 7 . 0  1.5 0.5 1.0s 1.5 0.5 1, OE' 

3,500 - 4,000 4.5 , 4 , s  1.0 , 2 . 0  1,5 1.5E 1,OS 2.0 
J 

10 



APPENDIX B - 
PI L O T - B A L m N - W U R E D  WIND DATA 

AEROBEE NASA 4.82 GG 

MEAN WIND C(MP0NENTS FOR BALLISTIC ZONES IN MIWS'PER'HOUR 

3,000 9 3,500 0 1,s 

3,500 - 4,000 b i 1,os 1.5 

11 



APPENDIX C 

TN) LE S 
--*---- 

TABLES OF UPPER AIR DATA 

AEROBEE NASA 4 ,a2  GG 

PAGE - 
C-I. Mean Wind Components f o r  B a l l i s t i c  Zones 

(4,000 t o  20,000 Feet) - - - - - - - - - - - - - 14 

C-11.  Mean Wind Components f o r  B a l l i s t i c  Zones 
(4,000 t o  100,000 Feet) - - - - - - - - - - - - 15 

C-111.  Upper A i r  Data (Release Time: 2130 MST) - - - - 16 

C-IV.  Upper A i r  Data (Release Time: 0001 MST) - - - - 23 

C-V. Upper A i r  Data (Release Time: 0330 MST) - - - - 31 
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APPENDIX C 

RELEASE NR 
RELEASE TIME 

TABLE C-I 

1 

UPPER A I R  DATA 

AEROBEE NASA 4.82 GG 

MEAN WIND COMPONENTS FOR BALLISTIC ZONES I N  KNOTS 

4,000 - 5,000 

5.000 - 10.000 

-0 

15.000 - 20.000 

0215 

14 



APPENDIX C - 

, 4,000 - 5,000 0 4,OW 2,OS 2.5W 4,5S 1.OE 
I 

TABLE C - I 1  

10,000 - 15,000 

UPPER AIR DATA 

AEROBEE NASA 4 .82  GG 

3,ON 8.5E 2 . 5  15,O 3.0 11 .5  - 

MEAN WIND COMPONENTS FOR B A L L I S T I C  ZONES IN KNOTS 

,15,000 - 20,000 3 . 5 s  9.5 0 8.0 1,ON 5 , O  

LAYERS IN FEET I N-S I E-W I N-S I E-W 
I a . . 

58,880 68,088 2.0 13.0 3 . 5 s  9,s  0 7.5 

5,000 - 10,000 I 9.0s I 0 I 3 . 5  I 2.OE I 5.5N I 7 . 5  
I I . 

66,008 - 78,008 I 0 114.0 I 4 . O N  1 2 2 . 5  I 1,OS I 17 .0  
I I I I I I 

78,888 - 80,888 I 0 1 2 4 . 0  I 4 , 5 S  
I I . . I 

80,000 - 96,888 I 6 .ON 32.5 0 2 5 . 0  
I 

15 
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APPENDIX D 

IMPACT PREDICTION DATA 

AEROBEE NASA 4.82 GG 

PAGE 
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- TABLE - 
D-I. Impact Prediction D a t a  - - - - - - - - - - - - - - 
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APPENDIX Dc 

TABU D-I - 
IMPACI' PJEDICI'ION DATA 

TIME: 0330 HOURS MST. 

* 
* 

P Double Theodolite Winds (145-4,080 Pt) 
Single  Theodolite Wind8 (2,000-10,000 P t )  N/A pR1 Rawinronde Winds (Above 20,008 Pt) 

R1 Rrwinronk Winds (4,060-20,008 P t )  
R2 9 Rawin Wind8 (4,000-20,000 at) 

* Pofit-Sh~ot Data 
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APPENDIX D 

TABLE D-I (Cont) 

IMPACT PREDICTION DATA 

AEROBEE NASA 4.82 GG 

JACK SETTINGS 

west l e g  24 inches E a s t  leg 26 inches 

LAUNCXER SETTING 

T i l t  2.76 degrees Azimuth 356.0 degrses 

COMPONENTS OF TILT- 

2.76 degrees nor th  0.19 degrees West 

NO WIND IMPACT 

8.6 miles West of Navy Blockhouse - 49.5 miles nor th  of Navy Blockhouse 

PREDICTED IMPACT 

miles E-W of Navy Blockhouse - 58 miles nor th  of Navy Blockhouse 0 

PREDICTED BOOSTER IMPACT 

Azimuth 358 Degrees D i  s tance 1,120 feet 

Re c anmen dation Fire 

With 98 % confidence of impacting on range, based upon: 

wind correction 1 2  miles 

one hour wind v a r i a b i l i t y  11 miles 

Date/Time 11 August 1964, 0314 Hours MST 

Actual Impact (From Launcher) 

Actual Booster Impact (From Launcher) N/A 

*SOTIkl 55.4 Miles North, 5.9 Miles West 

'\ 
J 

*Sonic Observation of Trajectory and Impact of  Miss i les  
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U. S. ARMY ELECTRONICS RESEARCH AND DEVELOPMENT ACTIVITY 
WHITE SANDS MISSILE RANGE 

NEW MEXICO 

JOSEPH MILLER 
LT COLONEL, SIGNAL CORPS 

COMMAN DX NG 

Approval, Data Report ERDA-182 has been reviewed and approved 
for publication; 

a 
CHRIS H. ROACH 
Assis tant  Chief 
Meteorological Support Division 

BERNARD J. WOE NKAUF V 
Major, Signa? Corps 
Direct or 
Environmental Sciences Directorate  

Distribution. This repor t  has been d i s t r ibu ted  i n  accordance 
with SELWS-M L i s t  Nr. 1, I n i t i a l  p r i n t i n g  64 copies. 
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HEADQUARTERS 
U. S. ARMY ELECTRONICS RESEARCH AND DEVELOPMENT ACTIVITY 

WHITE SANDS MISSILE RANGE 
NEW MEXICO 

August 1964 

1. Data Report ERDA-182 has been prepared under t h e  supervision 
of the  Meteorological Support Division and i s  published f o r  t h e  infor -  
mation and guidance of a l l  concerned. 

2 ,  Suggestions or c r i t i c i sms  r e l a t i v e  t o  the  form, contents ,  pur- 
pose, o r  use of  t h i s  publ icat ion should be referred t o  t h e  Commanding 
Off icer ,  U. S. Army Electronics Research and Development Act ivi ty ,  
A'ITN: SELWS-M, White Sands Missile Range, New Mexico. 

FOR "HE COMMANDER: 

Major, AGC 
Ad jut ant  

. 
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